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Standard Specification for 


SUPPLEMENTARY REQUIREMENTS FOR SEAMLESS AND 
ELECTRIC-RESISTANCE-WELDED CARBON STEEL 
TUBULAR PRODUCTS FOR HIGH-TEMPERATURE 
SERVICE CONFORMING TO ISO RECOMMENDATIONS 
FOR BOILER CONSTRUCTION’ 


This standard is issued under the fixed designation A 520; the number immediately following the designation indicates the 
year of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last 
reapproval. A superscript epsilon (€) indicates an editorial change since the last revision or reapproval. 


1, Scope 


1.1 This specification provides the require- 
ments which are to supplement and supersede 
the requirements of ASTM specifications for 
seamless and electric-resistance-welded carbon 
steel tubular products suitable for high-temper- 
ature service, when these tubular products are 
to be used in applications conforming to ISO 
Rules. 

1.2 The tubular specifications’ which may 
invoke this specification are: 

Seamless Carbon Steel Pipe for High-Tempera- 


ture Service A 106 
Electric-Resistance-Welded Carbon Steel Boiler 

Tubes A178 
Seamles Carbon Steel Boiler Tubes for High- 

Pressure Service A192 
Seamless Medium-Carbon Steel Boiler and Su- 

perheater Tubes A210 
Electric-Resistance-Welded Carbon Steel Boiler 

and Superheater Tubes for High-Pressure Ser- 

vice A 226 


1,3 The values stated in inch-pound units 
are to be regarded as the standard. 


2. Manufacture 


2.1 If rimmed steel or other than killed steel 
is used in the manufacture of electric-resist- 
ance-welded tubes to the requirements of Spec- 
ification A 178, the strip shall be rolled in single 
width and shall not be slit longitudinally except 
to trim the edges. 


3. Mechanical Property Requirements 
3.1 The yield strength values (0.2 percent 


offset) at the indicated elevated temperatures 
shall not be less than those given in Table 1. 

3.2 For information purposes, Table 2 lists 
the maximum allowable stresses which have 
been used in the creep and stress-rupture ranges 
for material to these specifications under 
ASME Boiler Code rules. These stresses were 
developed by applying to the basic creep and 
stress-rupture data, design criteria at least as 
conservative as those in the ISO Recommen- 
dations. 


4, Number of Tests Required at Room Tem- 
perature 


4.1 For lots of 400 tubes or under, one tube 
for each 50 tubes or 2 percent of the total 
number of tubes, at the option of the manufac- 
turer, shall be submitted to a tensile test, a 
flattening test, and a flaring or flanging test. 
For lots of more than 400 tubes, one additional 
tube out of each 100 tubes or part thereof shall 
be tested. 

4.2 The flaring and flanging tests apply only 
for tubes of outside diameter not greater than 
6 in. (152.4 mm) and a wall thickness not 
greater than 0.350 in. (8.89 mm). 


' This specification is under the jurisdiction of ASTM Com- 
mittee A-1 on Steel, Stainless Steel, and Related Alloys and is 
the direct responsibility of Subcommittee A01.10 on Tubing. 

Current edition approved Oct. 27, 1972, Published December 
1972. Originally published as A 520 - 64. Last previous edition 
A 520 - 64. 

2 Annual Book of ASTM Standards, Vol 01.01. 
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4.3 A lot is defined as a group of tubes of 
the same diameter and wall thickness from 
metal of the same specification and of the same 


that calculated in accordance with the equa- 
tion: 
| P=28x t/D 


manufacturer. 


where: 
P P = test pressure, 
5: Apmrostatte Lest D = specified outside diameter, 
5,1 Each tube shall be submitted toa hydro- ¢ = specified nominal wall thickness, and 
static test. The test pressure shall be 1.5 times. S = stress = 40 percent of minimum specified | 


tensile stength at room temperature as 


the design pressure (at least 1000 psi) (6.89 
specified in the order. 


mPa), but the pressure shall not be greater than 


TABLE 1 Minimum Yield Strength Values (0.2 Percent Offset) at Specified Elevated Temperatures 


Specified Properties at 
Room Temperature 





Strength (0.2 percent) at Designated Temperature 


700 F 
(370 C) 






Specifica- : Yield 

; Tensile a 

tion Num- Strength Strength’ 
ber 0.2% Set 
















. ,; 480F | 525F | 570F | 615F | 660F 
(250 C) | (275 C)| G00C) | G25) |(350C) 


Inch-pound Units, psi 


A 106-A 14 400 
A 106-B 18 600] 18 000 
A 106-C 21, 700 | 21 000 
_ AITB-AS 14 900] 14 400 
A 178-C 18 600} 18 000 
A 192° 14 900] 14 400 
A210 A-l 18 600] 18 000 
A 210-C 21 000 


A 226° © 















SI Units, MPa 


A 106-A 

A 106-B 128 124 
A 106-C 150 145 
A 178-A° 103 99 
A 178-C 128 124 
A 192° 103 99 
A 210 A-1 128 124 
A 210-C 150 145 





A 226° 





* The actual value of the yield strength at room temperature must be reported to the purchaser for his information. 

6 The specifications listed in this table cover material for which extensive background of successful experience is available. 
The minimum yield strength values at elevated temperatures have been established from yield per tensile ratios in Table M3- 
1 of the ISO Recommendations and may be accepted without further verification. 

° These specifications do not contain tensile requirements. However, for this specification, the indicated minimum tensile 
strength and yield strength values are a requirement. 
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TABLE 2 Maximum Allowable Stress Values at Specified Elevated Temperatures 


Maximum Allowable Stress 

















Specification ; Ts : ; ; 
Number 600 F 650 F 700 F 750 F 800 F 850 F 900 F 950 F 1000 F 
(315 C) (345 C) (370 C) (400 C) (425 C) (455C) (480C) (S510C) (540C) 
U.S. Customary Units, psi 
A 106-A® * 12 000 12 000 11 650 10 700 9 000 7 100 5 000 3 000 1 500 
A 106-B* 15 000 ~ 15 000 14 350 12 950 10 800 7 800 5 000 3 000 1 500 
A 106-C 17 500 17 500 16 600 14 750 12 000 ee see Por bine 
A 178-A%" 11 750 11 750 11 500 9 100 7 650 6 050 ' 4 250 2 550 1 300 
A 178-C# 15 000 15 000 14 350 11 000 9 200 6 650 4 250 2 550 1 300 
A 192% 11 750 - 11 750 11 500 10 700. 9 000 7 100 ‘S 000 3 000 1 500 
A210 A-1° 15 000 15 000 14 350 12 950 10 800 7 800 5 000 3 000 1 500 
A 210-C* 17 500 17 500 16 600 14 750 12 000 7 800 3 000 1 500 
A 226° 11 750 11 750 11 500 9 100 7 650 6 050 4 250 2 550 1 300 
SI Units, MPA 
A 106-A? 82.7 82.7 80.3 73.8 62.0 45.2 34.5 20.7 10.3 
A 106-B* 103.4 103.4 98.9 89.3 74.5 53.8 34.5 20.7 10.3 
A 106-C 120.7 120.7 114.5 101.7 82.7 diate eas oe ee 
A 178-A%< 81.0 81.0 79.3 62.7 52.7 41.7 29.3 17.6 9.0 
A 178-C*" 103.4 103.4 98.9 75.8 63.4 45.8 29.3 17.6 9.0 
A 192° 81.0 81.0 79.3 73.8 62.0 45.2 34.5 20.7 10.3 
A210 A-1? 103.4 103.4 98.9 89.3 74.5 53.8 34.5 20.7 10.3 
A 210-C? 120.7 120.7 114.5 101.7 82.7 53.8 34.5 20.7 10.3 
A 226%° 81.0 81.0 79.3 62.7 52.8 417 29.3 17.6 9.0 


* Upon prolonged exposure to temperatures above 800 F (425 C), the carbide phase of carbon steel may be converted to 
raphite. 
: Only killed steel shall be used above 850 F (450 C). 

_ * Above 700 F (370 C), these stresses include a joint efficiency factor of 0.85. When material to this specification is used for 
pipe, multiply the stress values up to and including 700 F by a factor of 0.85. When material to this specification is used for 
boilers, water wall, superlieater and economizer tubes that are enclosed within a setting, the stress values above 700 up to and 
including 850 F (455 C) may be divided by a factor of 0.85. 


The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in 
connection with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity 
of any such patent rights, and the risk of infringement of such rights, are entirely their own responsibility. 


This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years 
and if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional 
standards and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the 
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should 
make your views known to the ASTM Committee on Siandards, 1916 Race St., Philadelphia, Pa. 19103. 
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